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TABLE I

0 
COMMENTS AND

COMPLEX J(cm~~ ) C u—X—Cuk °) Cu— Cu(A) RE FERENCE

Cu (th i azol e) 2Cl 2 —3. 69 92° 3.85 1—D Series

Cu(thiazole ) 2C12 — 3.8 920 3.85 Banne r—Fisher

Cu(thiazole) 2 Cl 2 — 2 . 4 3  92 3.85 2 — D Series

C u(4—Ethylpyridine ) 2 C12 — 6 . 7  92° 4.00 28 ,27a

Cu(4—Vinylpyridine)
2

C1
2 

—9.1 900 4.04 28 , 27b

Cu(P y r idine) 2C12 —9 .2  920 3.87 15, 23 , 13,24

Cu(3—Methy lpyridine) 2Cl 2 -8.9 - - 28

Cu (3-ethylpyr idine)
2

C1
2 

—11.9 — — 28

Cu(thiazole)
2

Br
2 

—10.03 — — l—D Series

Cu(th i azo l e ) 2 Br 2 —10.4  — Bonne r—Fisher

Cu(4-~Me thy lpyridine)
2

Br
2 —14.8 — — 28

Cu(4—E thy lpyr idine)
2

Br
2 

—15.4 — — 28

Cu(3—Meth y lpy) 2
Br 2 —1 5.5 — — 28

Cu(P y)
2

Br
2 

—18.9 93 15,24

Cu(3—Etpy)
2

Br
2 

—22.3 — — 28

- - -

~
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~

—

~

- ---
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~~~~~~~~ 

-
~~~



- ----- - - - - -~~~~~~~~-—-‘ —~~
-- - -

~~~~~~~~~~~~~

---

~~

- - - - --

~
-— - - - - ----- -

26

Table II. Positional Parameters for  [Cu ( thz) 2 Cl 2 J

X Y z

‘.0 0.0
-3.2023( 1) ~‘. 3789(  2) 0 . 0 6 L ~E (  1)

—~) . 1~279 ( 1) t’ . 0578(  2) 0 . 1697 ( 1)
— C .1~~6 7 (  3) C . 0 C 3 7 (  5) 0 . O R 8 ~~( 1)

C l  — (~. 3271 ( 3) ~.(‘9°8( 7) 0. 0857( 1)
C 2 — 0 . 2 2 8 6 ( 3) — 0 , 0 9 1 6 (  7) C . 2 1 2 € - ( 1)
:3 —0 .0900( 3) — 0 . 1 0 3 e (  7) 0. 1~~01( 1)
H C 1 — C . 3 8 3 ( 3) 0 . 1 6 7 (  9) (~‘ . fl D 2 (  2)
rP7 2 —~~. 2 2 5 ( 1$) — O . 1 I 59(  9) . 2~~6 (  2)
8C3 C. C~l9 (  5) —C .  1711(10) C .l~~7 (  2)
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Table IV

Dist ances and Angles in Cu(thiazole)
2

Cl
2

Atoms Distances (A)

Cu—Cu 3.853(4)

Cu—Cl 2.322(1)

Cu—Cl
’ 

2.998(1)

Cu—N 1.990(2)

N—Cl  1.301(3)

N — C3 1.365(3)
S—Cl 1.694(2)

S— C2 1.700(2)
C2—C3 1.358(3)

C1—HC 1 0 . 877(27 )

C2—HC2 0.794(30)

C3—HC3 0.906(330

Angles (deg)

Cl’—Cu—N 90.45(6)

Cl—Cu—N 89 .90(6)

Cu—Cl—C u’ 91. 89(2)

Cu—N—Cl 124.8(2)

Cu—N—C3 123. 8(2)

Cl—N—C 3 111.3(2)

N—Cl—S 113.1(2)

N—C3—C2 114.7(2)

C l—S—C 2 90.3( 1)

S— C2 — C3 109.5(2)
N —C 1—HC 1 120. 7(18)

S~-Cl—HC 1 125.1( 17)

S— C2 — HC2 119.3(22)

C3—C2—HC2 131.0(22)

N — C 3—HC3 115.7( 19)

C2—C3 — HC3 129.6(19)

a t rans la t ion  of the molecul e along the b—axi s
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Legends for  Figures

Figure 1. View of a single formula unit of Cu(tz)
2

C1
2
. Hydro gen

atoms are shown as open circles of arbitrary size . L~e

view direction is parallel to the crystallographic b—axis.

Figure 2. View of the chain structure in Cu(tz)2C1.,. The view d~ r~ ::~~-~’n

is parallel to the crystallographic a*_ axis .

Figure 3. The room temperature epr spectrum (X—band) of polvcrvstaliine

Cu ( tz)
2

C1
2
. The resonance fields show no temperature dependence

down to 77°K.

Figure 4. The temperature dependence of the magnetic susceptibility o~

Cu(tz)
2

C1
2
. The observed data are shown as boxes, while the

solid line represents the best fit to the Banner and Fis~ cr

expression (see text) with J = —3.81 cm
1 
and g = 2.06.

Figure 5. The temperature dependence of the magnetic susceptibility of

Cu(tz)
2

Br
2
. The solid line represents the best fit to the

Bonner and Fisher expression (see text) with ~ = 
1 and

g = 2.12.

Figu re 6. The h igh temperature suscept ibi l i ty , > 1.6 , compared to the

theoretical model of a two dimensional Heisenberg layer (see

text) with J —2.43, g 2.11. 
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Supplen~ ntary material available : Listings of structure factor amp litudes

(7 pages). Ordering information is given on the current masthead page .
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V .

U K L FO PC K L P0 PC H K L P0 FC

0 C 2 573 595 0 3 10 296 298 1 1 —10 190 186
0 0 11 112 45 0 3 11 223 221 1 1 —9 ~27 ~42
9 C 6 321 330 0 3 12 86 87 1 1 —8 60 60
O 0 8 389 362 0 3 13 226  228 1 1 —7 251 257
0 0 10 183 175 0 3 15 152 154 1 1 —6 219 219

C- 12 739 758 0 3 16 80 78 1 1 —5 51 53
C 0 14 372 371 0 3 17 176 177 1 1 -4 182 174

C 16 208 206 0 3 18 102 102 1 1 —3 196 203
0 C 18 375 376 I) 3 19 81 78 1 1 —2 305 289
O 1 1 939 796 0 4 0 62 58 1 1 —1 427 391
C’ 1 2 397 363 0 1* 1 76 77 1 1 0 357 328
0 1 3 365 328 0 4 2 52 S’s 1 1 1 973 9 6 2
0 1 14 462 428 0 4 4 125 123 1 1 2 103 95
9 1 5 695 ~97 0 1* 5 106 1 07 1 1 3 1 148 1138
o 1 6 162 155 0 11 6 208 2 1 2 1 1 14 .334 310
C 1 7 57 9 595 0 4 7 60 53 1 1 5 52 8 507
r 1 8 23 17 0 11 9 252 255 1 1 6 1b7 159
r 1 9 315 321 0 4 10 191 191 1 1 7 1.189 11 92
o 1 10 297 308 0 (4 11 87 89 1 1 8 333 316
0 1 1 1 ~ l41 640 0 1* 12 91* 89 1 1 9 300 318
0 1 12 143 111 1 0 4 13 96 96 1 1 10 62 68
0 1 11 339 343 0 5 1 1214 124 1 1 11 70 ~~
C 1 14 W~ 43 0 5 3 142 149 1 1 12 11~ 116
9 ~ 15 111 ’.’ 151 0 5 4 119 120 1 1 13 192 195
0 1 17 71 73 1 I) —2 4 54 53 1 1 115 31* 43
C 1 18 126 129 1 0 —20 351 3*9 1 1 15 335 338
0 1 19 164 170 1 0 —18 303 302 1 1 16 15 : 155
o 1 20 42 43 1 0 —16 306 313 1 1 19 84 66
0 1 . 1 ‘

~~~- 78 1 I) — 14 151 1*3 1 1 19 252 251
C’ 1 23 iCO 2g3 1 0 —12 140 138 1 1 21 216 217
9 2 0 882 828 1 0 —10 346 31* 3 1 1 22 57 55
0 2 1 101* 91 1 0 —8 548 565 1 1 23 4° 41”
C 1 2 282 268 1 0 —6 2140 246 1 2 -22 173 167
C 2 3 192 194 1 0 —4 1156 1242 1 2 — 21 71 6’?
‘9 14 173 1€ 9  1 0 —2 1171 4814 1 2 —20 185 183
o 2 5 38~ 370 1 0 0 14614 475 1 2 -19 163 16.)
‘9 2 6 ‘119 401 1 0 2 1007 1147 1 2 -18 82 82
o 2 7 39 30 1 0 4 92 79 1 2 —17 178 179
0 2 8 120 117 1 0 6 120 115 1 2 —1 6  153 169
0 2 9 34 28 1 0 8 361 382 1 2 —1 ~ 91$ 96
‘9 2 1 0 270 261 1 0 10 373 386 1 2 —14 166 164
C 2 11 1CO ~6 1 0 12 453 1440 1 2 — 1 3  31 25
o 2 12 1415 4~ 6 1 0 14 721 740 1 2 —12 83 85
o 2 13 307 309 1 0 16 201 197 1 2 — 1 1  238 2140
0 2 14 134 132  1 0 18 89 99 1 2 —1 0  1122 1423
‘9 2 16 77 79 1 0 20 106 11 1 1 2 -9 237 238
0 2 17 92 99 1 0 22 70 69 1 2 — 8  1137 1424
o 18 198 200 1 0 2* 100 93 1 2 —7 480 1485
0 ~ 19 116 112  1 1 — 2 3  102 103 1 2 —6 88 91

2 20 67 68 1 1 — 22 134 133 1 2 — 5  151 141
0 2 21 167 169 1 1 -21 201 200 2 —4 453 438
-) 2 22 115  1 1 1  1 ~ — 19 147 44 1 2 —2 274 270
1) 3 1 11714 14144 1 1 -18 1*7 149 1 2 — 1 86 80
0 3 2 272 258 1 1 — 1 7  47 48 1 2 0 237 225

3 3 2 1 1  201 1 1 _ 1 5  52 58 ~‘ 2 1 7 37 790
3 14 11* 1 132 1 1 — 1 5  2 2 2  226 1 2 2 757 689

‘9 5 135 132 1 1 —1 4 286 288 1 2 3 280 258
0 3 6 71 714 1 1 —13 239 ~35 1 2 4 357 330
C, 3 7 58 60 1 1 — 1 2  28 21 1 2 5 324 3 ) 0
C 3 8 49 50 1 1 — 1 1  ~482 1487 1 2 € 105 97

— — -- ---~~~ — -- —
_._-—-- - -



H V L F~) P~ H K PU PC H K L P0 PC

1 7 112 38 1 1* ~. 235 229 2 1 3 Sb l 54 9
1 ~i 30~ 307 1 4 ~e 310 303 2 1 1* 1185 1473
1 2 9 338 3114 1 4 5 88 87 2 5 727 72’4
1 2 10 199 2~~1 1 4 6 1~’0 153 2 1 6 ~7 98
1 2 11 124 120 1 4 7 12~ 120 2 1 7 229 218
1 12 153 151 1 4 8 115~- 136 2 1 8 183 1~3C

4 1 2 13 220 219 1 4 9 69 67 2 1 9 1158 135
1 2 14 362 362 1 4 10 52 55 2 1 11 2o0 268
1 2 15 136 139 1 ‘4 13 92 95 2 1 1 2 2 36 2 36
I ~ 1 6 147 145 1 5 — R 114 11 1 2 1 13 125 123
1 2 17 109 11 1 1 5 —7 78 68 2 1 114 78 82

4- 1 2 18 (41 37 1 5 — S 91 93 2 1 15 253 257
1 1 2 1Q 71* 68 1 5 —3 129 132 2 1 1 1 402 403

1 2 20 148 150 1 5 — 1 174 177 2 1 19 125 121
1 2 22 45 149 1 5 0 96 90 2 1 20 79 77
1 3 -2C 68 62 1 5 1 50 43 2 1 21 97 .9
1 3 — 1 9  137 135 1 5 2 191 95 2 1 22 98 97
1 3 -18 69 65 1 S 4 65 50 2 1 23 59 48
t 3 — 17 128 132 1 5 9 74 80 2 2 —22 112 47
1 .3 -15 179 178 2 0 —24 200 197 2 2 —21 72 75
1 3 — 1 1 4 278 281 2 0 —20 231 230 2 2 —20 135 133
1 3 — 1 1  56 57 2 1) —18 405 1108 2 2 —19 129 126
1 3 -10 178 173 2 0 —1 14 87 80 2 2 —18 2148 2149
1 3 —9 209 213 2 0 —12 3154 3146 2 2 —17  145 52
1 3 -~~~ 31a 32 2 0 —10 25 21 2 2 — 16 79 76
1 3 —7 129 126 2 0 —8 760 786 2 2 —1 5  149 152
1 3 — o  136 139 2 0 —6 1323 1410 2 2 —14 126 126
1 3 -5 235 236 2 0 — 14 386 394 2 2 — 1 3  163 1-8~
1 3 —4 1(1 5 1(40 2 0 — 2 1*30 1440 2 2 -12 308 310
1 3 —3 113 3 1529 2 0 0 58 77 2 2 — 1 1  316 322
1 3 —2 231 231 2 0 2 255 252 2 2 — 10 814 99
1 3 — 1 282 280 2 0 Ii 226 2314 2 2 —9 91 90
1 0 120 120 2 0 6 875 879 2 2 —8 3914 i~~~S4

1 1 232 227 2 0 8 417 413 2 2 -7 31 26
1 3 2 98 9C 2 0 10 551 570 2 2 — 6 523 51 8
1 3 3 255 239 2 0 12 468 ‘465 2 2 —5 26 20
1 3 4 277 25 8 2 0 14 4 1 36 2 2 —‘4 96 96
1 3 5 41 142 2 0 16 115 9 152 2 2 —3 438 429
1 3 6 126 123 2 0 22 181 180 2 2 —2 305 302
1 3 7 51 54 2 1 —21 14 14 148 2 2 —1 244 235
1 3 P 211 1 237 2 1 —19 228 230 2 2 0 377 370

-
~~~~ 1 3 9 255 25’ 2 1 —18 158 159 2 2 1 21*1 229

1 3 1 1 222 223 2 1 —17 134 330 2 2 2 203 189
1 3 12 163 162 2 1 —16 82 80 2 2 3 194 176
1 3 13 260 263 2 1 —1 5 150 151 2 2 4 438 421
1 3 15 191 192 2 1 —13 5)5 543 2 2 5 305 291
1 16 130 126 2 1 —1 1 322 325 2 2 6 436 14 1 2
1 .3 18 51 55 2 1 —10 232 228 2 2 7 319 3014
1 11 - 11 * 126 118 2 1 —9 38 37 2 2 ~ 8 1 74
1 11 —1 ) 79 77 2 1 —8 252 250 2 2 9 152 152
1 4 - 12  1811 1 8 1 2 1 — 7 óCO 601L 2 2 10 240 238
1 14 -11 1(’0 1014 2 1 —6 61 62 2 2 11 6C ~5
1 is — 1 0  266 269 2 1 —5 111 8 153 2 2 1 ,2 263 2615

• 1 i~ —9 60 62 2 1 -
~~~ 2~ 1* 260 2 2 13 1 1 * 1 139

1 4 -R 172 17) 2 1 - 97 96 2 2 14 ~7 93
1 14 — 7  102 99 1 — 2  212 2 01 2 ~ 15 2140 211 5
1 1* - 15 53 53 2 1 —1  726 7~48 2 2 16 2 2 3  225
1 11 -1 ~7 69 2 1 0 485 1470 2 2 17 14 1 1*9
1 11 0 79 18 2 1 1 653 t~5f ~ 2 2 1P 1 17 11 5
1 4  

- 

1 169 170 2 1 2 128 12~ 2 2 19 13 1 * i3~ 

-



U K L P0 PC H K L P0 PC H K L P0 PC

2 2 22 87 88 2 5 —2 117 126 3 1 11 56 52
2 3 -20 (43 29 2 5 5 74 77 3 1 12 b7 70
2 3 -19 191 194 2 5 6 95 89 3 1 13 500 510
2 3 -18 155 V S  2 5 7 62 47 3 1 15 274 276
2 3 -17 87 84 3 0 —24 152 1149 3 1 16 77 75
2 3 -16 72 69 3 0 —22 257 255 3 1 17 100 100
2 3 -14 51 54 3 0 —20 42 35 3 1 18 11*9 149
2 3 — 13 72 62 3 0 —18 68 74 3 1 19 128 125
2 3 — 12 53 54 3 0 —16 319 316 3 2 — 22 133 129
2 3 - 11 96 91 3 0 —12 299 296 3 2 -20 77 78
2 3 -10 130 1)2 3 0 —10 899 938 3 2 —19 57 514
2 3 -9 226 228 3 0 —8 283 292 3 2 —18 91 91
2 3 —8 220 224 3 0 —6 481 479 3 2 — 17 37 32
2 3 -7 437 4140 3 0 — ‘4 527 555 3 2 —16 302 306
2 3 —6 92 94 3 0 —2 309 300 3 2 — 15 133 134
2 3 — 5 276 279 3 0 0 113 97 3 2 —1 4 100 98
2 3 -1* 171* 177 3 0 2 832 867 3 2 —13 205 200
2 3 — 3  113 115 3 0 (4 ‘116 1408 3 2 —12 110 112
2 3 -1 192 183 3 0 6 598 596 3 2 — 1 1  611 68
2 3 0 318 319 3 0 9 877 891 3 2 —10 384 390
2 3 1 53 40 3 0 10 314 36 3 2 —9 74 77
2 3 2 67 65 3 0 12 57 59 3 2 —8 145 150
2 3 3 117 115 3 0 14 172 175 3 2 —7 130 135
2 3 4 3911 3811 3 0 16 67 70 3 2 — 6 297 298
2 3 5 323 316 3 0 18 156 157 3 2 —5 452 452
2 3 7 186 181 3 0 20 259 2*7 3 2 —4 499 495
2 3 8 1514 151 3 0 22 141 139 3 2 —3 63 59
2 3 9 202 195 3 1 —23 78 79 3 2 —2 107 109
2 3 10 46 (13 3 1 —22 79 77 3 2 —1 56 43
2 3 11 262 264 3 1 —21 181 182 3 2 0 1146 1(17
2 3 12 199 200 3 1 —20 135 1314 3 2 1 232 223
2 3 13 11 1 110 3 1 —19 79 81 3 2 2 456 453
2 3 15 69 65 3 1 —1 7 1402 406 3 2 3 423 416
2 3 16 67 73 3 1 —1 6 66 67 3 2 4 189 186
2 3 17 73 67 3 1 — 15 413 14114 3 2 6 261 259
2 14 —16 99 99 3 1 —1 11 112 113 3 2 7 129 129
2 14 — 14 178 175 3 1 —13 57 614 3 2 8 400 403
2 4 -12 13 5  134 3 1 —12 1149 1514 3 2 9 224 227
2 ‘s —11 101 99 3 1 — 1 1 322 329 3 2 10 1414 142
2 24 -10 129 126 3 1 —10 50 149 3 2 11 237 237
2 14 -9 60 55 3 1 — 9 1143 151 3 2 12 151 1149
2 ‘4 —8 66 69 3 1 —8 2314 232 3 2 1 3 75 72
2 14 —5 91s 95 3 1 —7 67 67 3 2 14 225 227
2 14 -4 41 34 3 1 —6 157 154 3 2 15 125 121*
2 14 —3 97 97 3 1 -5 720 739 3 2 16 65 68
2 I$ -2 106 109 3 1 —4 122 125 3 2 17 72 67
2 ‘4 0 268 275 3 1 —3 634 666 3 2 18 110 11
2 44 1 122 121 3 1 —2 614 68 3 2 20 114 108
2 4 2 263 263 3 1 —1 286 298 3 3 — 19 41 43
2 ‘4 3 161 157 3 1 0 317 308 3 3 — 1 7  82 82
2 ‘4 4 289 282 3 1 1 678 699 3 3 -16 39 ‘$9
2 11 6 70 63 3 1 2 129 130 3 3 — 1 5  108 106
2 14 7 84 83 3 1 3 476 474 3 3 — 1 4  51 55
2 ‘4 8 96 91 3 1 4 180 176 3 3 — 1 3  54 57
2 ‘4 9 95 92 3 1 5 210 200 3 3 -12  137 137
2 14 114 128 138 3 1 6 59 55 3 3 — 1 1  196 198
2 14 15 93 914 3 1 7 365 366 3 3 —9 308 309
2 5 —7 12 14 125 3 1 8 128 126 3 3 —8 222 226
2 5 — 5 119 120 3 1 9 212 207 3 3 — 7  229 236
2 5 — 3  5 1 148 3 1 10 135 134 3 3 —6 33 26

liii ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ -



H K L P0 PC H K L P0 PC H K L ~o Pc

3 3 -5 252 256 Is 0 2 3514 367 ‘4 2 —7 142 44
3 -14 93 97 14 0 14 981 1029 ‘4 2 —6 251 258

3 3 —3 101 103 4 0 6 296 289 (1 2 — 5  120 121
3 3 -2 90 92 4 0 8 93 97 4 2 -4 190 187
3 3 —1 82 79 1* 0 10 165 167 t4 2 — 3  3 1  28
3 3 0 259 262 4 0 12 176 182 4 2 —2 393 403
3 3 1 135 133 4 0 14 107 1 1 3  14 2 — 1 335 338
3 3 2 38 43 1* 0 16 348 3514 14 2 0 155 165
3 3 3 252 251) 4 0 18 221 221 4 2 1 137 138
3 3 14 96 97 4 0 20 138 140 4 2 2 77 78
3 3 5 307 302 is 0 22 128 123 ‘4 2 3 150 1511
3 3 6 128 123 4 1 —21 11*5 11*5 4 2 4 1*1 6 420
3 3 7 341.4 341 Li 1 —19 352 349 (1 2 5 134 133
3 3 8 82 82 14 1 —17 92 914 4 2 6 215 212
3 3 9 15’) 150 ‘4 1 —16 97 97 ‘4 2 7 120 122

3 10 92 84 4 1 — 15 173 176 4 2 8 170 171
.3 3 15 49 56 15 1 —14 139 135 4 2 9 243 2 144
3 3 17 78 86 Ii 1 —13 182 180 Ii 2 1C 252 258
3 3 18 154 157 4 1 —12 114 115 4 2 12 37 31.4
3 15 —15 61 5L~ II 1 — 1 1  96 lO b 4 2 13 128 126
1 4 — l I e  118 120 14 1 —10 66 67 Is 2 11* 65 69
3 4 — 1 1 50 5 1 Is 1 —9 289 2~~2 4 2 16 168 171
3 14 -10 55 56 4 1 —8 88 86 4 2 17 101 106
3 4 — 9 75 ‘S 4 1 —7 572 586 4 2 18 98 96
3 (4 -8 47 51* 12 1 -6 295 296 4 2 20 67 71
3 4 —6 112 116 4 1 —5 414 7 414 9 4 3 —17 61 63
3 4 — 5 116 116 4 1 -1* 133 135 4 3 — 16 68 66
3 14 — 14 222 231 4 1 —3 514 4 551 1.4 3 —1 5 168 1~~1

3 4 —3 80 83 14 1 — 2  22 4 236 4 3 — 1 4  125  1~~
3 (4 — 2  2 1 1  2 1 6  4 1 — 1  ($4 5 462 ‘4 3 — 1 3  286 2 8 7
3 4 — 1  59 57 ‘4 1 0 158 155 4 3 — 1 2  151  150
3 14 (4 173  17 1* 14 1 1 209 201 4 3 — 1 1  127 12L*
3 11 1 53  5 .  4 1 2 172 176 Is 3 —9 109 108
3 15 2 96 91* ‘4 1 3 197 198 14 3 —7 156 159
3 4 3 108 107 Is 1 5 360 357 U 3 —6 287 2 99
3 ‘4 4 66 56 4 1 6 258 256 14 3 —4 1(43 1145
3 15 5 ~8 56 4 1 7 85 83 11 3 — 3  1 35 1 3 9
3 14 10 63 68 4 1 8 132 136 4 3 —2 183 187
3 14 11 644 60 4 1 Q 482 494 4 3 — 1 228 238
3 u 12 111* 114 is 1 10 39 14 1 14 3 0 1115 45
3 (4 13 59 55 lê 1 11 308 3 15 1* 3 1 1140 145
3 11 1(4 154 1148 ‘4 1 12 37 443 4 3 2 187 1~~7
1 5 —6 102 108 14 1 13 1 92 (4 3 3 2 14 2  241
3 5 — 5 b~ 55 Is 1 14 1 63 167 3 5 ~ 3 9 285
3 5 — 2  2*7 39 ‘4 1 15 2 1 1  218  (1 3 ‘ 26 2 1 5
3 5 2 ~ 2 66 14 1 16 100 101 14 3 7 121 1l~ )
3 5 4 61 ~5 1. 1 17 98 100 1* 3 B 6 14 69

5 5 190 1’6 15 1 21 67 58 4 3 9 75 72

‘4 C’ - 2 2  80 81 14 2 —21 102 97 14 3 10 58 58
‘4 ~ — 2 0  114 118 4 2 —20 143  144 4 3 11  45 ~*9
1* C -18 120 114 1* 2 — 1~ 100 98 (4 3 11* 163 166
Is 0 -16 10(4 112 ‘4 2 —18 152 151 14 3 15 100 95
‘4 0 - l’s 5514 563 Ii 2 -17 220 222 44 3 16 94 98
11 0 -12 359 3514 Is 2 - 16  89 93 4 3 17 154 159
14 C —10 268 264 I& 2 — 1 ( 4  300 302 14 14 -1 15 (45 46
‘4 C -8 450 45’ 4 2 -13 56 55 4 14 —11 52 (48
‘4 C -6 106 105 4 2 -12 152 150 14 ~ -10 56 51
‘4 C -4 140 51 2 —10 66 67 Ii 4 —9 IL* 0 138
‘4 0 — 2  38 5 399 (4 2 —9 425 43 14 11 4 — R  119 117
11 C 0 285 107 4 2 —8 317 325 4 4 —7 Sli 60

— _____________  
_______



H K L P G PC H K L P0 PC H K L P0 PC

4 4 -6 220 225 5 1 5 261 268 5 3 7 95 97
14 ‘4 —5 56 53 5 1 7 515 0 5143 5 3 8 92 93
14 ‘4 — ‘4 229 229 5 1 8 60 59 5 3 10 118  119
4 Is — 3  106 114 5 1 9 3 1 3  309 5 3 11 92 94
4 ‘e —2 208 215 5 1 10 131 136 5 3 12 143 1149
‘4 4 — 1  73 71 5 1 11 173 180 5 3 13 156 161
4 4 2 68 75 5 1 12 152 155 5 3 15 86 844
4 4 3 92 92 5 1 13 80 74 5 14 - 12  104 110
4 14 15 47 48 5 1 15 55 56 5 4 — 10 142 1(44
(4 14 6 100 105 5 1 19 157 158 5 14 —9 56 61
‘4 4 8 133 143 5 1 20 73 74 5 14 —8 1143 1145
4 15 9 100 101 5 2 —18 138 135 5 Is —7 109 116
‘4 4 10 180 183 5 2 —16 219 218 5 14 —6 168 1711
4 4 12 151 151 5 2 —15 73 77 5 14 —4 75 69
4 5 —1 52 60 5 2 —14 99 99 5 Ii -3  62 59
4 5 0 90 87 5 2 —13 208 213 5 4 — 1 76 69
5 0 -22 111 110 5 2 —12 226 225 5 4 4 65 59
5 0 -20 101 90 5 2 — 11 97 99 5 4 5 128 123
5 0 -18  2711 268 5 2 — 10 217 219 5 15 6 1-55 160
5 0 — 1 6  473 1171 5 2 —7 149 157 5 4 8 185 186
5 0 —14 240 2414 5 2 —6 228 232 5 to 10 100 94
5 C —12 291 293 5 2 —5 250 256 6 0 —20 287 281
5 C -10 167 170 5 2 —4 349 360 6 0 —18 58 68
5 0 —8 269 275 5 2 —3 251 26 1 6 0 —16 161 154
5 0 —6 146 illS 5 2 —2 12 14 12* 6 0 — l I e  316 317
5 0 —4 638 650 5 2 0 299 311 6 0 —12 (40 27
5 0 —2 331 326 5 2 1 53 53 6 0 —10 48 41

0 0 696 708 5 2 2 206 209 6 0 —8 352 355
5 0 2 399 4415 5 2 3 154 158 6 0 —6 146 147
5 0 ~$ 49 53 5 2 5 363 36 1 6 0 —15 14 26 429
5 0 6 227 214 5 2 6 265 266 6 0 —3 29 0
5 0 8 108 102 5 2 7 39 42 6 0 —2 758 7711
5 0 10 62 55 5 2 8 220 216 6 0 0 133 129
5 0 12 193 202 5 2 9 190 188 6 0 2 181 187
5 0 14 228 221 5 2 10 915 99 6 0 4 68 61
5 0 16 151 160 5 2 12 131 139 6 0 6 209 207
5 0 18 205 208 5 2 13 12 *9 150 6 0 8 152 152
5 0 20 102 10 1 5 2 14 84 82 6 0 10 1459 1452
5 1 -2 1 80 81 5 2 17 168 169 6 0 12 225 224
5 1 — 2 0  77 711 5 2 18 126 127 6 0 14 188 188
5 1 — 1 8  118 122 5 3 — 1 7  162 167 6 0 16 139 136
5 1 — 1 7  225 221 5 3 — 1 6  63 64 6 0 18 1 1 3  106
5 1 -15  72 76 5 3 — 1 5  162 161 6 1 — 1 8  75 66
5 1 -1* 92 86 5 3 — 1 4  78 80 6 1 — 1 7  89 88
5 1 - 1 3  88 86 5 3 — 1 3  156 154 6 1 — 1 5  2 44 9 250
5 1 - 1 2  8- i 80 5 3 — 1 1  168 171 6 1 — 1 4  97 96
5 1 - 11  389 390 5 3 — 1 0  215 217 6 1 — 1 3  3 2 * 1 3 142
5 1 - 10  205 210 5 3 —8 87 91 6 1 — 1 2  70 65
5 1 -9 254 257 5 3 —6 194 197 6 1 — 1 1  195 195
5 1 — 8  85 814 S 3 —5 172 173 6 1 — 1 0  72 72
5 1 — 7 197 197 5 3 —3 180 179 6 1 —9 454 456
5 1 -6 202 207 5 3 -2  1 3 1  137 6 1 — 8  76 74
5 1 -5  ~0- 1 6 2 3  5 3 — 1  2~~3 259 6 1 — 7 141 14 1
5 1 — 4  76 71  5 3 0 514 50 6 1 — 6  129 131
5 1 — 3  240 242 3 1 288 294 6 1 — 5  196 208
5 1 — 2  154 159 5 3 2 169 172 6 1 —4 91 96
5 1 1 2 53  268 5 3 3 85 8~5 6 1 — 3  3 3 3  341

1 2 200 200 5 3 4 41 39 6 1 —2 1*2 48
5 1 3 56 54 5 3 c ( 4 3  28 6 1 — 1  177  181

L 1 4 105 108 3 6 65 71 6 1 C 1 2  164 

~~~~~~~~~~~~~~~~~~~ - _ _ _  _ _ _ _
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- L .7’~ FC H K L FO FC LI K L 10 YC

1 114 1 1L ~4 3 57 62 7 2 — 1 €  r; 2 €0
1 2 ~~ P U  3 14 ~~ 72 2 — 1 3  L ’€  ~

- ‘~

• 1 3 ~~~ L~71 6 3 ~ 52 61* 7 2 — 1 2  2~~ 2 2 2
1~ € 1 11 6 3 8 fl8 2)2 7 2 _ 1 1  1~~E 1 47

1 ~ 210  2 1ñ  6 3 ~ 159 1b3 7 2 — 1 0  1 2  1 4 1

~9 ifl 3 11 13 ) ~~~~ 7 2 —
~~~ 12~ 122

1 7 ~~ 3 12 54 54 7 2 —~~~ 1CC 1 I
1 ~3 1~-~ 1’~’ 3 13 11” 112 2 —7 50 5 2

- 1 ~ 2 61 * 2 € U  6 14 —
~~~ 

‘
~ 2 85 2 —

~~~ ~ 32 2 3~
1 1C E” E~~ 6 4 — 7 ~8 ~- 1 7 2 —~~~ L3

i i i  11-) 1C7 6 14 —3 56 s~ 2 —3 9
1 1 3 E) ‘4 —1 LI~1j 31 7 2 — 2
1 1L~ t .? € 1  € ~‘ 79 8 i  7 2 — 1  2~’3 ~~~
1 15 il L  1 1 2  U 1 3 3  1.4 3 2 . E 2  2~’3
1 16 ~~L € 2 11C 1 1 1  1 2 12) 1 1 -
1 1’ L - ~ ~ 2 Lt 1~~5 1~~’~ ~

‘ 2 3 ~U
-1 -p 

~ 5 ~ ‘4 6 6 135 1 27
~ — 1 1  7 .~ ~~~~~ ~

- 4 ~ 72 71 2 -
~~~~

— 1 ~~ 1~~~ 1~~~ 7 r’ — 18 1-1 0 i~~~p 7 — 1 _ C  1~~~
— 1 ’ s 237 23~ 7 “ —1’4 13~ 112 2 ~ 1’5 1-- ’:
— 1 2  1’~~ 1’~~ 7 2 — 12 232 232~~~~ 7 ~ ~~ 7.-’
— 1 ~ 161 1E~

’ 7 ) —10 1~,7 18u~~~~~ ~
‘ 2 11 i L ~C

—~~~ 1 2€ 1 3 C  7 ~~ —8 293 291~~~~~ ‘ 2 12 1 7 3  ~
- 2 —

~~~ 2E.’ ~~~ 7 0 —€ ~32 53L~ 
7 2 13 121 1 1 - S

L —
~~~ 2:3 22  7 ~ — 14 77 ~‘i~~~~~~~7 2 i~ 

-
~~~ 3r

Ij ~ 1t 5 0 —2 -
~~~~ 92~~~~~ 3 — 1 3  ~C ~~‘

• ~ — L ~ 172 1 . 7 1  7 0 ~ 162 1E15~~~,~~~7 3 — 1 2

~ — 3  1(’3 1C3 7 C 1~ 90 7 3 — 1 1  141 1
1 — 2  35~ 3~~f 7 6 295 2814~~~~~ 3 - J 1)1 1 - 2

~ — 1 12E 127 7 C ~ 139  132 ~~~~~ 7 3 -~~~ i’~~ ~~‘.7

1 10 112 7 ~ 12 161 ~~~~~~~~ 7 3 — i~~~ i~~~
1 ,:~ ~~~~~~~ 

7 1’ 12 292 281 ~~~~~~~ .7 3 —
~~ 16:

2 1~i14 2 ( 1  7 1 —18 68 66 3 — L ~ 161 151
• 2 3 12 ’~ 118 7 1 —17 193 189 r~~~ 7 3 —3 5_

~ ‘‘-

18 1 161 7 1 —1 6 12(4 117 C~~ 7 ~ —1 ~
• 

- 11 6 1”8 7 1 —15 56 59 ~.) 7 3 1 ~~
2 ~ 127 13 1 7 1 —1 4 6(4 57~~~~~~~ 3 2 5

• 2 9 1~~1 1014 7 1 —13 228 231 7 3 ‘~ 167 1 r.
1 ) £13 210 7 1 —12 C Q  1C 1 7 s 77 ~~LS

-~ 1 1 1 (-5 (-9 7 1 — 1 1  316 319 3 ~~
2 1 1 ~1 714 7 1 —1C (6 66 7 3 7 1~~’ 13 C
1 11 82 .2 7 1 —9 102 1OC 7 3 1~~5 105
~ 114 9f’ 95 7 1 —7 172 171* 3 1’ 55 147

- 2 1C 52 51 7 1 ~~~~ 5 9  69 5 0 — 1 6  126 ~(4
o 

~ 16 93 014 1 — ‘4 191 189 d C — 1 4  15 14 1~~4
3 ~~~ 1i~ i i~ 7 1 —3 li1~ 55 — 12 367 3~~.

‘. ~ - i L l  73  79 7 1 — 2 53 57 ‘3 0 — 8 308 312
3 — 1 3  85 8~ .7 1 — 1  353 357 8 0 — b  dl 94
3 — 1 2  76 70 7 1 1 361 36 (4 8 0 —4 134  1 3 3

6 3 —10 95 91 7 1 3 202 206 8 0 2 193  193
6 3 -9 91 91 7 1 14 ¶ 6~5 163 8 0 4 292  295
6 3 —7 1 1 1  112  7 1 5 223 222 8 0 6 169 169
6 3 —6 83 85 7 1 6 89 88 8 C 8 255 247
6 3 — 5  133 136 7 1 7 56 119 8 0 10 61 56
6 3 -11 127 127 7 1 9 114 117  8 0 12 57 44
6 3 — 3  251 255 7 1 11 119 123 8 1 — 1 5  271 262
6 3 —2 36 29 7 1 12 40 45 8 1 -12 75 75
6 3 —

~~~ 2014 207 7 1 13 131  133 8 1 —10 38 ‘45

L ~~~~-i_~ 

i 
~~ 

1 

- 

:~ ~



H K L P0 PC H K L P0 PC H K L P0 PC

8 1 — 6  140 140 8 2 10 71 62 9 1 —2 1 1 2  106
8 1 — 5  160 159 8 2 11 52 60 9 1 — i  207 206
8 1 — 3  303 301 8 3 —8 89 86 9 1 0 ‘46 147
8 1 - -2 90 92 8 3 —7 94 95 9 1 3 48 50
8 1 — 1  155 154 8 3 —5 41 42 9 1 4 414 35
8 1 0 122 126 8 3 — 3  49 41 9 1 5 162 15 4
8 1 1 129 131 8 3 —2 110  117 9 1 6 62 58
8 1 2 117 118 8 3 0 118 121 9 1 9 74 76
8 1 3 200 201 8 3 1 82 79 9 2 —9 106 1014
8 1 4 £44 37 8 3 2 112  1 1 1  9 2 —8 130 123
8 1 6 57 53 8 3 3 163 163 9 2 -7 80 83
8 1 8 56 57 8 3 5 97 100 9 2 -6 158 156
8 1 9 118 110 8 3 6 87 83 9 2 — 2 83 81
8 1 1 1  £43 44 9 0 — 1 2  269 266 9 2 — l  100 102
8 1 13  1157 150 9 0 —8 133 129 9 2 0 125 118
8 2 — 1 3  12 14 126 9 0 — 6 103 105 9 2 1 76 73
8 2 — 1 0  190 186 9 0 — 14 118 1 1 7  9 2 (4 129 12 ( 4
8 2 -8  164 165 9 0 —2 95 88 9 2 5 72 71
8 2 — 7  82 81 9 0 0 273 264 9 2 6 118  1 1 9
8 2 —6 57 57 9 0 2 90 82 10 0 —6 43 39
8 2 -5 236 238 9 0 4 252  249 10 0 — 14 196 188
8 2 — 14 152 1514 9 0 6 182 177 10 0 —2 66 64
8 2 —2 915 9’ 9 0 8 94 76 10 0 0 152  151
8 ~ — 1  79 83 9 1 — 1 0  68 84 10 0 2 198 195
8 2 2 165 165 9 1 —9 50 38 10 1 — 5  182 176
F 2 3 149 151 9 1 —8 50 37 10 ~ — 4 143 48
8 2 4 1 314 134 9 1 —7 279 274 10 1 — 3  68 68
8 2 6 143 40 9 1 —6 50 149 10 1 — 2 143 2 ”
8 2 7 1 1 9  115  9 1 —5 171 169 10 1 — l  82 76
8 2 8 124 119 9 1 — (4 59 58 10 1 1 85 76
8 2 9 148 50 9 1 —3 72 74
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